Abstract: This paper develops an accounting based equity valuation model for multinational firms, and uses the model to examine the forecasting and valuation properties of foreign currency gains and losses (TGL). It shows that TGL can be systematically decomposed into a core component and a transitory component; and because the two components are negatively correlated, the combined effect is that TGL is "more transitory" than transitory earnings, mapping into value with a weight between zero and one. The analysis helps to resolve the classical debate on the value relevance of TGL by showing that the opposing views are special cases of a more general framework.
1.

Introduction
The purpose of this study is to analyze the forecasting and valuation properties of foreign currency translations gains and losses (TGL) that arise when multinationals consolidate accounts across international borders. The understanding of this issue is important because the accounting for TGL is regarded by some as "one of the most vexing and controversial issues in accounting," 1 though it has received scant theoretical attention in the literature.
We address the issue by extending the accounting based equity valuation framework pioneered by Ohlson (1995) to an international setting, in three stages. In the first stage, we start from the basic assumption of no arbitrage and illustrate its two important implications in international valuation. First, exchange rate movements and interest rates differentials are linked via the "Interest Rate Parity" condition. Second, the Modigliani-Miller dividend irrelevancy theorem holds internationally, and in particular, while dividend policies can be dependent on exchange rate movements, all exchange rate dependent dividend policies are value neutral.
In the second stage, we link equity value with anticipated future accounting numbers by adding the clean surplus assumption for foreign accounting. Translation gains and losses, measured as the product of the change in exchange rates and the beginning-of-the-period book value, naturally arise to ensure that the consolidated financial statements articulate. Comprehensive earnings is thus the sum of translated foreign earnings and TGL. We show that the usual residual income valuation formula applies, i.e., equity value is the sum of translated book value and the stream of anticipated future residual earnings discounted at the domestic interest rate, where the residual earnings are defined as comprehensive earnings minus a capital charge measured as the product of domestic interest rate and translated lag book value.
In the final stage, we establish a link between equity value and current accounting numbers. We are particularly interested in the mapping between current period TGL and future accounting data, as well as the mapping between current period TGL and current equity value --in other words --the forecasting and valuation properties of TGL respectively. Following Ohlson (1995) , we assume that foreign accounting can be characterized as a convex combination of mark-to-market accounting and permanentearnings accounting.
We find that TGL can be systematically decomposed into two components. One component belongs to "core earnings," and can be aggregated with translated foreign earnings without loss of value relevant information. The other component is transitory, which satisfies three condition articulated in Ohlson (1999) : first, it is value irrelevant after controlling for book value; second, it is unpredictable; and third, it is irrelevant in forecasting future comprehensive earnings. Become the two components are negatively correlated, the combined effect is that TGL is "more transitory" than transitory earnings:
it maps into value with a weight between zero and one.
Our analysis generates a rigorous and unified viewpoint through which classical debates on foreign currency translation can be analyzed and understood. Beaver and Wolfson (1982) is an important antecedent study that analyzes foreign currency translation rigorously using a theoretical model. Unlike our study, they do not build an equity valuation model, but instead appeal to such ideas as "economic interpretability"
1 Choi, Frost and Meek, 2001, chapter 6. and "symmetry." 2 Our model is more general, and accommodates the extreme views as special-case scenarios -Beaver and Wolfson's argument is similar to an extreme case where foreign accounting is mark-to-market, their critics essentially argued for another extreme case where foreign accounting is permanent earnings.
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The mark-to-market case is straightforward. Because translation using current rates is similar to a mark-to-market procedure, when foreign accounting is mark-tomarket, translated accounting data remain mark-to-market in domestic denomination. In this case, all earnings components are transitory, mapping into value dollar for dollar.
The permanent earnings case is subtler. Superimposing a mark-to-market procedure (current rate translation) on a (historical cost based) permanent-earnings accounting system has been considered an "ultimate case of 'mixing apples and oranges,'" which "does not appear to provide interpretable numbers" (Beaver and Wolfson, 1984) . Our analysis fills this gap and shows that current rate translation transforms the foreign permanent-earnings accounting into a convex combination of mark-to-market accounting and permanent earnings accounting, with one component of earnings being transitory. Because the two negatively correlated components of TGL exactly offset each other in valuation and forecasting, TGL as whole is value irrelevant, mapping into value with a zero weight. This point is difficult if not impossible to illustrate without a valuation model.
The remaining parts of the paper are organized as follows: section 2 reviews the related literature; section 3 describes the basic setup of the model and explores the 2 "Economic interpretability" is equivalent to the following two conditions: 1) book value equals the market value, and 2) return on investment is equal to the discount rate. "Symmetry" is defined as "two economically equivalent investments (e.g., one foreign, one domestic) produce the same financial statement implications of the no arbitrage assumption on international valuation; section 4 analyzes the valuation and forecasting properties of TGL; section 5 discusses the empirical implications and section 6 concludes the paper.
Related Literature
This paper primarily draws inspiration from the seminal work of Ohlson (1995) , which establishes the foundation for accounting based valuation theory. We extend the
Ohlson valuation framework to an international setting where interest rates differ and exchange rates fluctuate stochastically.
In order to sharpen basic insights about international valuation and foreign currency translation, this paper abstracts away from real world complications such as taxes (Amir, Kirshenheiter and Willard, 2001 , Harris and Kemsley, 1999 , Collins and Kemsley 2000 , real options (Yee, 2000 , Zhang, 2000 , or accounting conservatism Ohlson 1995, 1996) . Neither does the paper explicitly model a demand for accounting, which could arise due to information asymmetry (Kwon, 2001) , agency conflicts (Dutta and Rechelstein, 1999) , real effects (Kanodia, Sapra, and Venugopalan, 2003) , or investor bounded rationality (Hirshleifer and Teoh, 2002) . A similar approach is adopted by Ohlson (1999) , which exploits the Ohlson (1995) framework to articulate the nature of transitory earnings.
In addition to the Beaver and Wolfson (1984) paper mentioned in the introduction, Hughes, Liu and Zhang (2004) is the only other published theoretical study on related issues. Hughes et al (2004) and this paper are complements in that each numbers when the investments are translated into a common currency." They found the combination of current cost accounting and current rate translation preserves both properties.
focuses on a different aspect of foreign currency translation. While this study focuses basic issues such as the implications of no arbitrage on international valuation, and the interplay between the forecasting and valuation properties of accounting numbers generated under prevailing accounting rules, Hughes et al (2004) goes further and tries to identify accounting policies, which may or may not be in the current GAAP, that will generate parsimonious accounting aggregation. In particular, Hughes et al (2004) focuses on the accounting for long-lived assets as a metaphor for accrual accounting in general.
There has been a fairly large empirical literature on foreign currency translation. Griffin and Castanias (1987) investigate whether analysts improve their forecasting accuracy after SFAS 52's adoption, Ziebart and Kim (1987) examine stock market reactions to the adoptions of SFAS 8 and SFAS 52. Later empirical papers focused on whether SFAS 52 improved upon SFAS 8 in providing value relevant information. While Collins and Salatka (1983) and Bartov (1997) concluded that there is an improvement, Gilbert (1989) and Soo and Soo (1994) found no difference. Despite their differences, all these studies found value relevance in TGL, but with valuation loadings lower than other components of earnings (estimates range from 0.03 to 0.36 under alternative model specifications). These empirical findings are consistent with our model predictions, but not fully compatible with extant theories on foreign currency translation.
3.
Model
We consider a firm with a single subsidiary operating in a foreign country, using foreign currency for all transactions and contracts, as well as its financial statements. All markets are perfect, and investors are risk-neutral. 4 The Note a second subscript is often used to denote currencies, domestic (d) and foreign (f).
In most cases, we omit the foreign subscript for simplicity.
To begin, we introduce two assumptions about markets and exchange rates:
A1
No arbitrage (NA) in all markets (foreign, domestic and international). 
A2
Note the necessary and sufficient condition for the discount dividend formula to hold is only NA in the domestic and foreign market respectively; NA in the international market does not play a role. The international NA assumption serves as a bridge between the domestic and the foreign economies. In mathematical form, it is equivalent to the law of one price,
which states that the value of a foreign currency denominated security is equal to its value in foreign currency translated at the spot exchange rate. When we combine the NA assumption in all three markets -domestic, foreign and international -we have a set of connected markets, and the stage is set for the valuation of the foreign subsidiary from the perspective of a domestic investor, who uses domestic currency for forecasting and domestic interest rate for discounting.
Assumption A2 requires exchange rates follow an autoregressive process. The error term 1 t ε + captures the random fluctuations in exchange rates. The stochastic process specified by A2 is almost too general because θ is not pre-specified and no restriction is applied to 1 t ε + . Sharper insight can be gained when we apply the restriction of no arbitrage to A2.
Observation 1: Interest rate parity (IRP) A1 and A2 imply ( )
4 The model can be extended to allow for risk aversion, the only modification required is to replace the expectation operator E(.) with risk adjusted expectation operator E*(.) as in Huang and Litzenberger (1988 (Fama 1984) and market inefficiency (Froot and Thaler 1990 ). Although we do not believe the mixed empirical evidence on uncovered IRP diminishes the theoretical contribution of the paper, it is nevertheless an important caveat to keep in mind in the interpretation of the analytical results. 5 We further discuss the empirical implications of this caveat in section 5.
It is important to note that we do not impose any structure on the correlation between exchange rates and foreign economic fundamentals such as dividends or earnings. Therefore, the model is general enough to allow exchange rates to affect fundamentals denominated in foreign currency. A natural question to ask in this setting is whether Modigliani and Miller's dividend irrelevancy theorem holds internationally. This question is important since much of the accounting based valuation theory hinges on the MM dividend irrelevancy property. In additional, it is particularly interesting because from the perspective of a domestic investor, the foreign firm can be valued directly by discounting the expected future dividends (exchanged at the future spot exchange rates) using the domestic interest rate:
(1)
Since the covariance term enters the expectation of future payoffs, it seems to suggest that firm value can be altered by making the dividend policy exchange rate dependent. This conjecture turns out to be an illusion, and it can be easily proved that the dividend irrelevancy theorem holds internationally:
Observation 2: all exchange rate dependent dividend policies are value neutral,
i.e., .
( )
An analogous situation is the common practice of adopting the discount dividend formula as a starting point for valuation while its empirical validity is being questioned (Shiller 1981) . In a theoretical study such as this, the assumption of no arbitrage seems to be as mild as one can possibly push for. This result can be readily seen if we apply the IRP to the law of one price, i.e., , and derive an alternative expression for foreign firm value:
The fact that (1) and (2) 
< for all τ . Clearly, the no arbitrage assumption is the driver for the result, as it is the driver for the original MM dividend irrelevancy theorem.
The role of TGL in valuation and forecasting
The residual income model
In this section we establish the link between equity value and anticipated accounting numbers. We adopt the perspective of a domestic investor, who uses domestic currency for forecasting and domestic interest rate for capital charge and discounting.
TGL arises naturally in this setting as a plug number to make consolidated financial statements articulate. To begin, we assume that foreign accounting follows clean surplus: 
We note that CCSR requires that foreign earnings be translated at the spot exchange rate, which deviates from SFAS 52's requirement of using the average exchange rate. To simplify analysis and emphasize intuition, we first derive results assuming spot rate translation for earnings, and then show in section 4.4 that our analysis is robust under average rate translation. Apply CCSR to valuation equation (1), we obtain a residual income valuation formula, where from the perspective of a domestic investor, the value of the foreign subsidiary is equal to consolidated book value plus the present value of anticipated residual incomes. 
where
, , and
. Note (3) is not the only way that accounting numbers can be introduced into the valuation formula in lieu of dividends. One can easily derive three other versions of the residual income valuation formula:
However, equation (3) has the distinct feature that a) all right-hand-side accounting variables, current book value and anticipated future residual incomes, are consolidated numbers measured in domestic currency; and b) the interest rate for discounting, and the rate used in the capital charge component of residual income are all domestic interest rates. Therefore (3) is the only valuation expression that appropriately reflects the perspective of a domestic investor. To elaborate on this point, consider contrasting (3) with (6). In (6), the discount rate is the domestic interest rate, but future earnings and book values are in foreign currency, and the rate for the capital charge in residual income calculation is foreign interest rate. Therefore this valuation expression does not reflect the perspective of a domestic investor, who uses domestic currency and domestic interest rates for all forecasting and valuation purposes.
Another interesting point to note is that the forecast of includes the forecast of future TGL. Contrary to a common assumption adopted in the empirical literature, TGL in general does not have zero expectation since
and only if d R R ≠ . This observation also suggests that it would be too much a simplification to label TGL transitory earnings, because as a precondition transitory earnings should be unpredictable (Ohlson, 1999) .
4.2
The articulation of TGL Because we will use the Ohlson (1999) model on transitory earnings as our methodology to study TGL, we briefly review that model before proceeding further:
Consider a benchmark case where earnings have a "core" component and a "transitory" component:
x is core earnings and 2t x is transitory earnings.
The forecasting properties of earnings components are specified by the following recursive dynamic equations:
where 1 Because two of the three properties of transitory earnings imply the third, when we use this methodology to study TGL, we simply focus on the forecasting properties and derive the valuation property as a result.
Having the methodology in place, we now turn to the study of forecasting and valuation properties of TGL. Following Ohlson (1995 and 1999) , we assume that foreign accounting can be characterized by the following linear information dynamics: An interpretation of this assumption is that the accounting system takes the form of a convex combination of mark-to-market accounting and permanent earnings accounting.
To see this point more clearly, note A4 can be transformed into an earnings forecasting model:
where earnings and book values jointly predict next period earnings. The coefficient ω is the convexification weight for the accounting system. When 0 ω = , book value is sufficient to predict next period earnings, , as a result market value equals book value, , and the accounting is mark-to-market. When
follow a modified random walk process, , and book value is irrelevant in forecasting next period earnings. As a result cum-dividend market value equals capitalized earnings, i.e., (12) is a component of TGL, and it is unpredictable, i.e., 
where 
Observe that We can identify more "basic" factors that drive stock returns for foreign equities by disaggregating ry earnings maps into price level dollar for dollar but core earnings maps into value with a larger weight. Equation (19) uses consolidated accounting information to explain stock retu ' 1 t µ + and ' 1 t ε + into exchange rate surprise and foreign earnings surprise:
Equation (20) states that stock returns of a foreign equity are driven by four factors: 1) expected return, 2) foreign earnings surprise, 3) exchange rate surp e, 4) a combination of foreign earnings surprise and excha ris nge rate surprise. The expected return of the reign equity investment is the same as a domestic investment --. This is, of course,
because of the no arbitrage restrictions.
The intuition of the decomposition
In the preceding section we have shown that TGL can be decomposed into two components -a core component ( 2 , x captures the component due to unpredictable changes. We ddress this question as fo ows.
Consider a general decomposition of TGL into two components:
, and λ is a positive constan inition, t. By def
This decomposition is general, and captures the idea that translation gains and losses due to unpredictable changes in exchange rates should be isolated, i.e., 3 , t d
x has zero expectations. The interesting question is when and why it makes sense to set λ equal to R, as derived in Proposition 1. To see the implication of this decomposition on the forecasting dynamics, we substitute this deco and obtain a system of equations similar to Proposition 1: 1 mposition into equation (10), collect terms,
where ( ) and ii) it is irrelevant g future comprehensive incomes ( in forecastin ω ω = − ). The extra term in equation (21) 
x is a line item that has been "over-recognized" in period t. When R λ > , the marginal prediction power of 3 , t d
x is positive, but lower than that of core earnings, i.e. x is known at t-1, therefore the two components cannot be fit into our model of core and transitory earnings.
Robustness issues
In order to emphasize intuition and keep the model complexity at the minimum level, in preceding sections we have assumed differential but fixed interest rates and that accounting information is sufficient for valuation. In Appendix A we extend the analysis to a more realistic setting where interest rates are stochastic and accounting information is not sufficient for valuation. We show that the key insights do not change in this more general setting.
Another robustness issue is that in all preceding analysis we have assumed current rate translation for both earnings and book values. This is inconsistent with SFAS 52 that requires average exchange rates be used to translate foreign earnings. A question naturally arises whether similar decomposition can be achieved when earnings are translated at the average rate.
To address this question, suppose now we translate foreign earnings at the weighted average of exchange rates:
( ) it is easy to verify that TGL can be decomposed into two components: a transitory component, 
. While the first part in 2 , t d
x equals the core component under current rate translation, the second part is created to adjust for the effect of using average exchange rate for earnings translation. This proves that our results are robust under average rate translation.
Empirical and Policy Implications
Our model generates a number of interesting empirical and policy implications regarding the value relevance of translation gains and losses. Under general conditions, our model suggests that TGL should have a valuation coefficient between zero and one after controlling for lagged book values and core earnings. This result has been confirmed by prior research (Collins and Salatka 1983 , Bartov 1997 and Gilbert 1989 ) that found valuation coefficients between 0.03 and 0.36. Because TGL as a whole is highly transitory, and cannot be aggregated with core earnings without loss of information, it makes sense to present TGL as a separate line item in comprehensive income. Our analysis thus provides theoretical support for the prevailing accounting treatment for TGL. Further, our model suggests that the value relevancy of TGL depends on how accounting is done in the foreign subsidiary. The valuation coefficient on TGL should be higher (lower) if the foreign accounting is closer to (farther from) mark-to-market accounting, or move farther from (closer to) permanent-earnings accounting. This prediction provides an interesting opportunity for an empirical inquiry provided that one has detailed data at the subsidiary level.
Based on the interest rate parity condition, we show that TGL can be decomposed into a "core" component that has similar value relevance properties as translated foreign earnings, and a transitory component that maps into value dollar for dollar. This prediction can also be verified empirically. However, given that the interest rate parity condition only seems to hold empirically in data at high frequencies, such as intraday (Chaboud and Wright 2003) , or at long horizons, such as five years (Chinn and Meredith 2005) , conventional value relevance studies at the annual horizon may not yield positive results. There are at least two approaches that can be adopted to remedy this empirical problem. First, instead of measuring accounting data at annual intervals, one could aggregate annual data into five-year intervals where the interest rate parity condition holds empirically. Second, instead of strictly adhering to the model specifications, one can interpret the model as a metaphor that guides intuition in empirical inquiries. Using the interest rate parity condition is just one way to decompose the exchange rate movements. One can potentially decompose exchange rate movements into permanent and transitory components using alternative conditioning variables, and use the result to construct a permanent and a transitory component for TGL. It is then an empirical question as to whether these two components have value relevance properties similar to the constructs described in our model.
Concluding Remarks
In this paper, we develop an accounting based valuation model for multinational firms, and use the model to analyze the forecasting and valuation properties of foreign currency translation gains and losses. We show that TGL can be systematically decomposed into two components. One component is transitory earnings that satisfy the three conditions for transitory earnings articulated in Ohlson (1999) . The second component has higher persistence and aggregates with translated foreign earnings without loss of value relevant information. Because the two components are negatively correlated, our model predicts that the combined effect is that TGL maps into value with a weight between zero and one. Our analysis provides a rigorous theoretical framework that organizes thinking about the value relevance of foreign currency translation gains and losses. Opposing views expressed in prior literature are shown to be special cases of our general model.
We highlight in the analysis the perhaps obvious, but often ignored, fact that the valuation and forecasting properties of accounting numbers crucially hinges on how accounting is done. This point was first made by Feltham and Ohlson (1996) and later by Ohlson and Zhang (1998) . But their analyses are too general to have any bearing on a particular accounting problem such as foreign currency translation. Because we fix the translation/consolidation process, the accounting in consolidated numbers is determined by the foreign accounting policy. An interesting extension of the analysis is therefore to allow simultaneous variation in foreign accounting as well as the translation methods.
The accounting phenomenon we have studied arises because of exchange rate fluctuations. One can think of it as a special case of a more general problem where changing numeraires are used in the accounting system. Another interesting case is inflation accounting. We believe the numeraire problem is fundamental to accounting, because accounting involves measurements, and measurements are only meaningful with a well-aligned reference system. Such a reference system needs to be calibrated by research on foreign currency and inflation accounting. 
Information dynamics (12) and (13) suggest that for any date τ , the following intertemporal relation is true: 6. Proof for (17), (18) and (19) We evaluate the expression ( ) 
